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(54) Computer docking station for horizontal or vertical positioning 



(57) A computer docking station (12) for docking a 
por^ e computer (14) has an erKlosure (20) with a top 
(22), a bottom (24). a front (26). a back (28). and two 
opposing sides (30. 32). A docking (34) is formed 
t>etween the top (22) and txyttom (24) of the enclosure 
(20) and is continuously open to the front (26) and to 
one of the sides of the endosura The docking slot (34) 
is sized to receive the portat)le computer, wfvch may be 
inserted from the front side, or diagonally. The docking 
skn (34) has a width and depth such that the portable 
computer projects from the front and side of the docking 
station when docked. In this manner, modules (50-54) 
exposed on the front and side of the portable computer 



(14) are both ec^iaUy access&le when the portat)le com- 
puter is docked. The docking statk>n (12) may be ori- 
ented horizontally or verticalty according to user 
prelerenca A detachable foci (62) can t>e empkjyed to 
help support the docking station in the vertical position. 
The docking station (12) has an electronic interface port 
to electronically irrterconnect with the portat)le computer 
when the portat)le computer is docked. The interface 
couples the portable computer to a primary circuit card 
(40), such as a PCI kxjs card, mounted within the dock- 
ing station. The circuit card (40) is aligned In a front to 
back orientation. 
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Description 

TECHNICAL HELD 

This invention relates to computer ckx;king stations. 

BACKGROUND OF THE INVENTION 

Tlie popularity of portable computers has been 
increasing at a rapid pace. One reason for the portat)le 
boom is that corrputer users are increasingly mobile. 
They want to port their documents, schedules, spread- 
sheets, and essentially their entire "office" when they 
travel. Another reason for the growing popularity is that 
portable computers very powerful, often rivaling the 
capabilities of conventional desktop computers. For 
instance, laptop corrputers are often available with the 
same microprocessors, the same memory capacity, arvi 
the same accessories as desktop computers, yet the 
portables are lightweight and compact. The ability to 
carry a power computing device that offers a full range 
of functions is very appealing to the traveling profes- 
sional. 

Despite these advantages, the portable conrputer 
fails to match the desktop computer In tfie area of user 
comfort and ergonomics. By necessity, portat^le com- 
puters are small, thin, lightweight machines that users 
can slkle easily Into their briefcases. As a result, the 
keytx>ards and displays are smaller arxl less ergonomi- 
cally comfortable to usa Whfle appealing for travel arxl 
portability, the portable computer has not been widely 
adopted as the computer of choice for desktop use. 

The minor inconveniences of portat)le computers 
have been somewhat alleviated with the advent of dock- 
ing stations. A docking station is designed to adapt a 
portat)le computer for stationary desktop use by facili- 
tating an Interlace to a large CRT nmitor (e.g.. VGA) 
and a normal size or ergonomk: keytx)ard. The docking 
statk)n. CRT. arxJ keytx>ard permanently reside on ftte 
user's desk. When working at his/her desK the user 
docks the portable corrputer at the docking statkxi arKi 
uses the CRT and large keyboard. The portai)le compu- 
ter is phystcalty loaded into tfie docking station tn its 
ck>sed position and electronically interfaced to control 
the peripherals, such as ttie monitor. keytx>ard, a CD- 
ROM drive; a printer, and so forth. In this manner, ftte 
portable computer operates as tfie central processing 
unit (CPU), with the docking station providing support 
capabilities for the perpherals. When the user leaves, 
he/she simply undocks the portatsle computer from the 
docking station. 

A corrputer assembly consisting of a portable com- 
puter and docking station offer advantages over the 
portable and desktop computers. The conrputer assenv 
biy is rTx>re comfortable to operate than a portable conv 
puter because of the ability to use a large monitor and 
keyboard. The computer assembly is more convenient 
than desktop corrputers because of the portat>ility 



aspect. 

Conventional docking stations are designed to set 
horizontally atop a desk to support the CRT nwnitor. In 
tiie same manner as CPU enclosures of desktop per- 

5 sonal computers. For some users, this arrangement ele- 
vates the CRT monitor too high for conrfortable vievn'ng. 
In such situati ns, the user moves th CRT monitor 
beside tiie docking station on the desk, consuming pre- 
dous desktop area. 

10 Arxjther prot)lem with conventional docking stations 
is that they prevent access to certain modules of tiie 
portable computer. It is common to position one or more 
drivers for PC Card (formerly known as PCMCIA cards), 
a phone jack, and other modules along the side of a 

IS portable computer. When tiie portable computer is 
docked, tiiese modules need to be accessible. 

The inventor has recognized these profc)lems arxi 
has developed a docking station tfiat can t>e positioned 
horizontally or vertically according to user preference. 

20 wittiout sacrificing ergonomic comfort when docking the 
portat)le computer, and while maintaining accessibility 
to side positioned nrvxiules. 

SUMMARY OF THE INVENTION 

25 

A computer docking station for docking a portat)le 
computer has an enck)sure with a topi a bottom, a front, 
a back, and two opposing sides. A docking slot Is 
formed between the top and bottom of tfie encfosure 

30 and is open to the front arxl to one of tfie sides of tiie 
enclosure. The docking slot is sized to receive the port- 
at)le corrputer, wfvch may be inserted diagonally 
through the open front and side. The docking slot has a 
width and depth such that the portable computer 

35 projects from the front and side of the docking station 
when docked. In this manner, mocbjies positioned on 
the front of the portable computer (e.g.. CD-ROM. 
fkppy disk drive, hard disk drive) arKi modules posi- 
tioned on the side of tfie portable computer (e.g., PC 

40 card drive, telepfione jack) are both equally accessible 
when the portable computer is docked. 

The docking station rray be oriented fiorizontally or 
vertically according to user preforenca A detachable 
foot can be empfoyed to help support tfie docking sta- 

45 ton in the vertical position. In one implementation, the 
detachable foot has a gukte groove which aligns with 
the docking slot to guide the portable corrputer into tfie 
enclosure. 

In the horizontal position, the docking slot opens to 
50 the front and side. In the vertical position, the docking 
slot opens toward the front and upwards. Both positions 
permit easy insertion of the portable conrputer. 

The docking station has an electronic interface port 
to electronically Interconnect with tfie portable computer 
55 when the portat^le computer is docked. The primary cir- 
cuit card, such as a PCI bus card, is rTK)unted wHhin the 
docking station in a front to t>ack orientation rather than 
side to side. With tfus card orl^itation. the endosur 
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can be made less wide and the cables connecting to the 
card can ext nd out the back of the docking station, 
thereby ladlitating a vertical positioning of the docking 
station. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is an isonnetrte view of a computer docking 
station and a portable computer docked at the station. 

Fig. 2 ^ an isometric view of the computer docking 
station with the portable computer undocked from the 
statbn. 

Fig. 3 is a top view of the docking station whrch 
shows a front-to-back alignment of a PCI txjs card. 

Fig. 4 is an isometric view of the computer docking 
station in a horizontal position. 

Fig. 5 is an isometric view of the computer docking 
station in a vertical position. 

Fig. 6 is an isom^ic, exploded view of a detacha- 
ble foot for the docking station. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Figs. 1 and 2 show a computer assembly 10 con- 
structed according to one implementation. Computer 
assembly 10 has a docking station 12 and a portable 
computer 14. The portable computer 14 is illustrated as 
a laptop computer, although other types of portatsle 
computers may be used, such as notebook, sub-rxite- 
booK and palmtop computers. The portable computer 
1 4 can be loaded or "docked" within the docking station 
12 as illustrated in Rg. 1, or removed or "undocked" 
from the docking station as illustrated in Rg. 2. 

The docking station 12 has an enclosure 20 which 
holies arvJ protects the electronic circuit kxsards or 
cards. The enck>sure 20 provides the structural support 
for physically docking the portable computer 14. The 
errctosure 20 has a tcp 22» a bottom 24, a front 26. a 
back 28. and two opposing sides 30 and 32. 

A docking skit 34 s formed between the top 22 and 
bottom 24 of the enclosure 20. The docking slot 34 has 
a thickness dimension sized to receive the portable 
computer 1 4. The (tocking skit 24 is open to two faces of 
the enclosure 20. tn the iltustrated implementatioa ttie 
docking stot 24 is continuously open to the front 24 and 
right side 32. It is noted that the docking skit 24 coiid 
attematively be open to the front 24 arxi left side 30. 

Which side is opened to fomn part of the docking 
slot depends partiy on the anticipated design of the 
portable oorrYxiter. If the portable corrputer is expected 
to have modules and/a connectors (ag.. audio jacks, 
power plug, etc.) positioned akmg ttie right side, the 
docking station is opened on the right side to partly form 
the docking slot 34. In exarrple construction of Rg. 1, 
the portable computer 14 is equipped with one modide 
50 (e.g., a fkippy disk drive, hard disk drive, CD-ROM. 
etc.) positioned on the front of the portafcrfe conrput r 



and two modules 52. 54 (e.g.. PC card drives, phone 
jack. rrxMJse port, battery, etc.) positioned n th right 
side of the computer. Wrtii this rrxxiule arrangement, a 
docking station having a slot opened to the front and 

5 right skie is appropriate. On the other hand, if the wo6- 
ules are expected to be positi ned along the left skJe of 
the portable computer, the left SKle of the docking sta- 
tion is opened to fam part of the docking slot 34. 

During docking, the user inserts the computer 14 

10 diagonally so that the computer simultaneously enters 
the docking slot 34 from the front 26 and from the side 
32. The computer can also be inserted predominately 
from the front or predominately from the side. PrcvWing 
different docking insertion angles is advantageous 

15 tiecause ttie docking station can be arranged in several 
ways to suit a user's furniture layout 

In the illustrated implementation, the docking slot 
34 has a width dimension and a depth dimension such 
that the portable computer 14 projects from the front 

20 and side of the docking station 12 when docked (Rg. 1). 
The shallow docking skit 34 has two advantages. Rrst. 
the user can easily grasp the portatile computer when 
docking and undocking the computer. A second advan- 
tage is that the nxxlules 50-54 of the computer 14 are 

25 easier to access when the computer is docked. 

In arKither implementation, the docking slot 34 may 
have wkith arxl depth dimensions which are greater 
than or equal to those of the portatile computer 14. With 
these respective dimensions, the confHiter 14 is either 

30 entirely contairted within tfie skit, or is aligned flush Mrith 
the front andtor side surfaces of the docking station 12. 
A mecfiank:al or electromechank:al ejectkm devk;e is 
mounted in the docking station 12 to eject the conrputer 
14 when the user desire to unkiad ttie computer from 

35 the docking statkin. 

The docking station 12 can be optionally equipped 
with its own modules. In the illustrated implementation, 
the docking station 12 has two nxxlules 36 and 38 (&g., 
a fkipf^ disk drive, hard disk drive, CD-ROM, etc.) posi- 

40 tioned tieneath the docking slot 34. 

The docking station 12 has an electronic interface 
port mounted wittiin the docking skit whkit electroni- 
cally interconnects with ttie portable corrputer 14 when 
the portable computer is docked. The interface port is 

45 preferably kxsted atong the back of the stot 34 to 
engage with a corviector in the back of the portable 
oorrputer. When docked, the portable computer 14 is 
electronk^ally coupled to one or more printed circuit 
carcfe mounted within the enclosure 20. As an example, 

50 the docking station has a PCI bus card to fadlitate data 
communication be^een the computer 14 and the 
perpherals resident at the docking station (e.g.. stan- 
dalone keyboard, CRT monitor, docking station nxxl- 
ules, etc.). 

55 Rg. 3 shows the PCI txis card 40 mounted in ttie 
enclosure 20. The circuit card 40 is positioned beneath 
the docking skit 34 and oriented front to back, as 
opposed to the traditional side to skie orientation in 
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docking stations. This card orientation enables the 
enclosure 20 to be made more compact because the 
width dimension (as shewn in Fig. 3) can be reduced in 
comparison to conventional docking stations and PC 
CPUs. TTie frorTt^o-l>ack ori ntation of the card enables 
any cable(s) connected to the card 40 to extend out the 
back of the docking station 12, as shown In Rg. 3. 

The docking station is designed to be positioned 
horizontally or vertically, according to the user's prefer- 
ence. Rg. 4 shows the docking station 12 positioned 
h rizontally and Rg. 5 shows the docking station 12 
positioned vertically. In the horizontal position (Rg. 4), 
th docking slot 34 opens to the front and side. The 
portable computer can be conveniently baded from the 
front, side, or diagonally In the horizontal position, a 
CRT 60 can be mounted on the top 22 of the enclosure 
20. 

In the vertical position (Rg. 5), the docking slot 34 
opens to the front and upwards. The portable computer 
can be conveniently loaded from the top, front or at 
descending diagonal. In this fashion, the docking station 
can be positioned in a vertical position under or beside 
a user's desk and the user can easily sIkJe the portak^le 
computer into the docking station from above, or at an 
angle from the front It is noted that aligning the PCI 
card front to back and connecting the cables from the 
rear of the docking station helps facilitate either horizon- 
tal or vertical positioning. 

The docking station 12 may be optionally equipped 
with a detachable loot 62 which is sized to attach to the 
enctosure 20. The foot 62 supports the enctosure 20 in 
a vertical position. 

Rg. 6 shows foot 62 in more detail. It includes an 
upper memt)er 64 and a lower member 66. The upper 
m mt>er 64 has a recess 68 sized to accommodate one 
side (i e., the unopened, left side) of the docking station. 
A gukJe groove 70 is formed in the top member 64 to 
align wrtti the docking skrt of the docking station when 
the docking station is mounted in the recess 68. The 
alignment relationship is shown in Rg. 5. The gMe 
groove 70 assists the user in docking the computer t)y 
guiding a comer or edge of the computer into the dock- 
ing slot 

The two member foot construction allows the dock- 
ing station to be mounted vertically atop the desk, or 
beneath the desk. For mounting beneath the desk, both 
memt)ers 64 and 66 are used. The memt)ers 64 arxi 66 
have complementary and inversely slanted non-skid 
surfaces 72 and 74 which abut one anotiier and friction- 
ally mate when used together. The lower member 66 
props the upper member 64 and docking station 12 at a 
slig^ upward angle so that the vertically oriented dock- 
ing station is poised for the user to load the portable 
conputer from above. For vertical nwunting on a desk- 
top, the lower merTt>er 66 is removed and the upper 
member 64 tilts the docking station at a slight decline to 
position the docking slot conveniently for the user to 
load the portable computer from the front 



It is preferable that only two faces of the enclosure 
20 open to form the docking slot 34, as opposed to three 
faces (e.g., front 26 and skies 30. 32). In this manner, 
the opposing side 30 which is not open to slot 34 can be 

5 laid against the ground or within the foot 62 when the 
docking station is in th upright position. 

As an alt mative, the foot described in U.S. Patent 
No. 5,369,549 to Kopp et at can be used to support tiie 
docking station in a vertical position. The '549 patent is 

10 assigned to Hewlett-Packard Company and is hereby 
incorporated by reference. 

The docking statkMi described herein has several 
advantages. One advantage is tiiat it can be positioned 
either horizontally or vertically. Due to tiie dual-sided 

15 docking slot a user can easily dock a portable computer 
in tx3th tiie horizontal and vertical positions. Another 
benefit is that the user can convenientty access nrxxl- 
ules positioned on the skJe the portable computer. 
In corrpliance with tiie statute, the invention has 

20 been described in language more or less specific as to 
structural and metiiodical features. It ^ to be under- 
stood, however, that the invention is not limited to the 
specific features described, since the means herein dis- 
closed comprise preferred fomis of putting the invention 

25 into effect The invention is, therefore, dalmed in any of 
its forms or nxxiif ications wittiin tiie proper scope of the 
appended claims appropriately interpreted in accord- 
ance with the doctrine of equivalents. 

30 Claims 

1. A computer docking station for docking a portable 
conputer, comprising: 

35 an enclosure (20) having a front (26), a back 

(28). and two opposing sides (30. 32); and 
a docking sfot (34) fonmed in tfie encfosure (20) 
and being open to the front (26) and to one of 
the sides of the enclosure to receive the porta- 

40 ble computer. 

2. A computer docking station as recited in claim 1, 
wherein the enctosure (20) can be positioned both 
horizontally arxi vertically 

46 

3w A computer docking station as recited in claim 1. 
further comprising at least one detachable foot (62) 
sized to attach to the enclosure to support the 
enclosure in a vertical position. 

50 

4. A corrputer docking station as recited in claim 3, 
wherein the foot (62) has a guide groove (70) wfiich 
aligns with the docking slot (34) to guKle the porta- 
ble computer into the enctosure (20). 

55 

5. A computer docking station as recited in daim 1, 
furtiier conrprising an electronic interface port to 
electronically interconnect with the portable conrpu- 



4 



7 EP0834793A2 8 

ter when the portable computer is docked. 

6. A computer docking station as recited in claim 1 . 
further comprising a circuit board (40) nrKHjnted 
within the enclosure (20) and oriented in a front to s 
back alignment. 

7. A computer docking station as recited in claim 1, 
wherein: 

10 

the enclosure (20) has a top (22) and a bottom 
(24); and 

the docking slot (34) is formed between the top 
(22) and bottom (24) of the enclosure. 

IS 

8. A conrputer docking station as recited in claim 1 . 
wherein the docking slot (34) has a shallow width 
and depth in comparison to dimensions of the port- 
able computer so tfiat the portable computer 
projects from the docking station in both the front 20 
and tfie side directions when docked. 

9. A detachable foot for supporting a docking station in 
a vertical position, conprising: 

25 

a first memt^er (64) which attaches to the dock- 
ing station; and 

a removat)le second member (66) to optionally 
support the frst memfc>er (64); 

wheran the docking statkm (12) is heki 30 
at a first or^ntation when the second member 
(66) supports the first member (64) arxl at a 
second orientation when the second member 
(66) is removed from the first member (64). 

35 

10. A detachat)le foot as recited in daim 9, wherein the 
ctocking computer has a docki ng stot (34) to receive 
a portat)le computer, further comprising a guide 
groove (70) formed in the first memt)er (64) to align 
with the docking slot when the docking station is 40 
attached. 
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